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else {classValue=6; } // then "unknown"
classValue=4; // then "Fast Air"

ProtossRoboBay) {

classValue=5; [lthen "Fast Expand"

else {classValue=6;} //then "unknown"

else {classValue=6;} // then "unknown"

if (ProtossCitadel < ProtossStargate && ProtossCitadel < ProtossFirstExpansion && ProtossCitadel < ProtossRoboBay){
if (ProtossLegs <ProtossArchives) { classValue=0; } // then "Fast Legs"
else if (ProtossArchives < ProtossLegs) { classValue=1; } // then "Fast DT"

else if (ProtossStargate<ProtossCitadel && ProtossStargate < ProtossFirstExpansion && ProtossStargate < ProtossRoboBay) {

else if (ProtossFirstExpansion< ProtossCitadel && ProtossFirstExpansion < ProtossStargate && ProtossFirstExpansion <

else if (ProtossRoboBay < ProtossCitadel && ProtossRoboBay < ProtossStargate && ProtossRoboBay < ProtossFirstExpansion) {
if (ProtossRoboSupport < ProtossObservory) {classValue=3;} // then "Reaver"
else if (ProtossObservory < ProtossRoboSupport) {classValue=2;} // then "Standard"

I3 1. Protoss AgE Z2A3}7] 938 Rule Set

2. StarCraft Al Replay H°]€

StarCrafte] d-¢- AYS star & o], sid A
& i7l 3 = UEF replays B FEHIE AT
fs&u}. Ug b Z2 Aol EE %—3— Twe ofntaof

AEHU Al EE E3
Web Crawlerg ©]-&3te vt
StarCraft A1  replayS FHst= Aol 7He3ic}
Weber 52 BlizzCon, World Cyber Games, MBC Z~E}Z]
71, StarCraft 22871 SoA dd Iz Ao s

replays H A TH7]. %3k ICCup.com oA E#H
ofmiFo] 59 AU|E FHs FHE A7
o] ¥ % 1%
E 1. AH&-3 A9 Replay &
A 7 Replay <
Protoss vs. Protoss 542
Protoss vs. Terran 1139
Protoss vs. Zerg 1024
Terran vs. Terran 628
Terran vs. Zerg 1150
Zerg vs. Zerg 1010
=3} 5493

2y7y o] replay= ot 719l ASFHEH E7HA 72} A
7F 3 A4S 7IFsta Yk olE A shH ojd
Ag7E AAl oW UnitS AREAES &4 5 Ut
ZF A replayell A AREgE HdEFo] FSlo|lEAE
dstr] Qe AEvbEY AJoRRE EEe 4
&3l (2" ).

3. A= WH

2 AFolAM = 7S 7les o]&3ske] StarCraft
Ade] defs dA7MA A3l Aes F8f 5%

o 7IAIS S 2de fEe dAEA Aozl A=
st A H ol %a% ' AldelA Edolol7t AL
|3t AdHE FRolh dE 59, A AlFSH
Al 5ol A AEjol A TIAIStEEHo] HES o
i Sk, 7IAISkE Ede| 5 o] el XX
g B5 JHE AT (A4 oW A=
A=A ol F EURE 7AESE EEdS dEs
Zgtc}. ojdf, 7|AIgtE EES 5 o] %9 HlolH
of tisiA= d3al o= x| Ko

1% 2% Protoss®t Terran AlY replay 113970
£ Eer A 45 AHAIRE S Aot
10-fold Cross—Validations AF&EH. A9 Zuke]
= ARV H=537] vyl o5 Jgert WGk
Al }O] AYAA Hd dSAHG=7E 19 77k A
.9k 158 Ao o2, Rule
SetQ] 78'—% Lo wi-%- ELZJOF‘ e 2 F 3

c 12
0
s 1
T A e g T e )
L o3
F
3 06
& o4 ~"Nnge
s RuleSet
e 02
2
.3 0
g
o 012345678 9101112131415
Game Time (minutes)
a9 2. AR AT o5 FF¥ = v

(NNge[81¢} Rule Set) (Protoss vs. Terran Al¢)

Rule Set> AlYo] £ o]Fd BEE HRE EU
Z AYAA ARESE A Fddelr] &) ARE-SE
7= Aot Ao i3l

Sete] Aol W§ £&

53, Rule
& 4 Q) EARE, HH

tlo & 1




7b 5% AQ kRl Rule Setd] o]F ATdmt

o] vk AL Feldt = Qi) thal NNgesl 22

ZNATE THES A 2wl AT Es) u)$-
o

—
= =]
¥ AL B 5 Ak WE, 1082 dolquAry
3}

Rule Setel] ®l3l] oS5 X7t WoxAk, Tg=
0.90]42] Aes Hoga Utk

StarCraft A& 59 AIdre BE JH7F 59
He e dso] oty FEAA JH7F FoHS
g dSesE 25 18 Holga HJgg 5
Atk 53], X5 ARI7F Foixl AS st A
Ast Rule Sete] A5S 7IEHo=E 3td, Jj4 e
2 Ak Yo s AYT F

GameTime

PC J- Accu Facy cassifier —Accu racyg, IeSEIdt

lassifier —

g e,

) i=M

PClassifier = Z ACCUFacy (I )Classifier — Accu racy (I ) RuleSet
i=0

1.2

~*Nnge

RuleSet

Precision of Strategy Prediction

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Game Time (minutes)
29 3.NNge 257719 A% 4% 4% B/t Rule
Setd] As& 7I€LR F £77] 4% THZ Ao
9 BHoz 23)

4. 49 R 2%

kel Al AA B At WS Edl2 WEKA[9]9
A AFeteE g VAT VIsEY Ag A5
SES Hrle BEdtd. 1139709 Protoss  vs.
Terran 7 7] tha] 10-fold Cross Validationg 4
&sto] BoyTh 0F~15w7-A 7| Ak REo oS
d% 7 Rule Set /719 d%9 AE s S
o] &3t Hrlste] BT /719 dEhHEE B2
F WEKAOA AlF3sh= 7]gks o] &3F3ith A3
2 34 158 B¢ F 30"Wo®, 30xd W
Rk =

l

2% e

ol
32
o
>
o
>
)
o

I3 45 X, NNge, 1 Nearest Neighbor,
Decision Tree 7|¥H2 A5 # WIS HoxFr} E
=R Ao AT Rule Setd Aol Athz
o2 Aost Aot} AYd e 9 Rule Set9]
Aol wta, 7IAEE 7IHES Aol £7] w
Aol A% F7edY. oF 8ES 7]HOo = Rule
Set#} 7|AIgkE 7IHES HEF o5 HAISdE 917}

v HA . A5 shEbshlth. NNge7| el g4 o
% 1-Nearest Neighbor®} Decision Treeol] H]3|
Sk g2 Az slehs H Itk HbH, 1-Nearest

Asstets RSl
Sol A ¥gkeony, +

[e)
AT

[e)
Neighbore] 4% FAg

Decision Trees ZHHE

e E LI )

oX

fx

o8 e EF7IE AFst AlgstE SAE 7]
He AHEE W gd EFVIE AMgskeE ARG H
E2 A4S 48 T des AT (& 2). 5
3] Decision Tree 47dE< Forest7|®He] Aol -
T35l Bagging®] 749 NNgeXt} 5o
AL AT F A

R 2. 27718 B

fosind 35
Random Committee 5.61
Random Forest 5.59
Rotation Forest 5.54
NNge 5.09
Bagging 4.55

J48 4.21

KNN (K=1) 4.10




=
N}

—*~Rndom Committee
Rule Set

" Nnge

o o o
S o o [

Precision of Strategy Prediction
o
N

o

01 2 3 45 6 7 8 9101112131415

Game Time (minutes)

1% 5. Random Committee, Rule Set, NNge2] A%

H]_T_ﬂ_
oy 5 Mg £2& A%S  HS  Random
Committee9} th& EF719te] HuwE BojFEth, 7

A AlF 227HA = NNgeZh 7HE 2 A= 5k
5 HY 285FH 8E/AE T WHol A Hlx
3 A =S WP, olu7FA] Rule Setd] AH3tr+=
4] &} 8% o]FFHEH= Rule Sete] HIZ=7}
e F Atk FHEE 2, Random
Committee®] 745 8%

o) % HIETl 2 ol
ek Aol

FF A7

= StarCraft A9 Replay Hlo|E|E A}-&
dFets 7IASE EdS FE5eS
} o] 3 ARE B2 AU
+ Rule Set +7715 7|00 4
7| AgE o] dAwnp) gRAFsE

Hol=A& FTHst], de<=

"r*-|-|—7] =

'—

2E o

a1
M
ot

2
_u

IBSR=

2
T
ofN i

Hl o
041

-

o
o

=
——l—g R

22 o rfr

J%n

£
bl o St

it

LIS
=4
)

o, & HE

Jot

e ot

o, F[O |

3 ¢

ol
ol
R

ProtossQ} Terran2] 11397 7]l o3|

A3}, Random CommitteeS H| &3+ <
o ER7IA vE o e AadE

3 A E VIMES AlY FHER YERY
Gl

BA }J\T;]—-

)
N
N

14
ez o
L

(e T
e
i et ok

W
oN -{Ol
N2

A r\* -

Hﬂ
)
o]
o
2
=
lo

td
m&‘
ﬂ
ol O:
Jus
T,
é
\I
ol
QL
Py
c
rT
wn
(‘D
m[o
my, ©

8 AR AAold, B dres
Rule Set& 759 A 4o oEsel o, Holg
2NE AFor TEHae 49 AAY Aot

2 At AYS wol F3E 7| 2ATAL
%(2010-0012876) ¥ W3t AH 7= ALAIG

(2010-0018948).

#1583

(1]
(2]

(3]
[4]
(5]
(6]

[7]

(8l

(9]

Russell, S., and Norvig, P. (2009). Artificial
Intelligence: A Modern Approach, Prentice Hall.

Lucas, S.M. (2008). “Computational intelligence and
games: Challenges and opportunities,” International
Journal of Automation and Computing, Vol. 5, pp. 45-
57.

Millington, 1. (2006). Artificial Intelligence for Games,
Morgan Kaufmann.

Fogel, D.B. (2002). Blondie24: Playing at the Edge of
Al, Morgan Kaufmann.

Han, J., Kamber M., and Pei, J. (2005). Data Mining:
Concepts and Techniques, Morgan Kaufmann.

Tveit, A. (2002). “Game usage mining: Information
gathering for knowledge discovery in massive
multiplayer games,”  Proceedings of the 3"
International Conference on Internet Computing, pp.
636-642.

Weber, B.G,, and Mateas, M. (2009). “A data mining
approach to strategy prediction,” IEEE Symposium on
Computational Intelligence and Games, pp. 140-147.
Martin, B. (1995). “Instance-based learning: Nearest
neighbor with generalization,” Masters Thesis,
University of Waikato.

Witten, I. H., Frank, E. and Hall, M. A. (2011). Data
Mining: Practical Machine Learning Tools and
Techniques, Morgan Kaufmann.



